ABSTRACT. We give new formulae applicable to the theory of partitions. Recent work suggests they also relate to quasi-crystal structure and self-similarity. Other recent work has given continued fractions for the type of functions herein. Hardy originally gave such formulae as ours in early work on gap power series which led to his and Littlewood's "High Indices" Theorem. Over a decade ago, Mahler and then others proved results on irrationality of decimal fractions applicable to types of functions we consider.
INTRODUCTION.
Hardy in his classical book on Ramanujan ( [12] , p 39), gives the formula, essentially (for Rex>0), As mentioned recently in Ninham [25] , and also in his work with Frankel, appears that the functions we consider here may have physical applications to at least quasicrystal spectra (see [25] ), and furthermore, since they arise from Fourier transforms of periodic delta functions they may be of great fundamental significance in other ways. [15] ). Mahler [20] showed that if g > 2 is a fixed integer, the decimal fraction given by 0. (1) 
SOME NEW RESULTS.
As an undergraduate student in 1979 the author gave the following formula (see [7] ), which has Hardy's formula (1.2) Although [7] was accepted for publication it never actually appeared in print. . CLOSING REMARKS.
The results of this paper evidently have consequences in number theory [12] , and also in physics as shown from [8] and [25] [22] , where Mahler reminisces about the subject.) The approaches taken by Hardy, Littlewood and later P61ya suggest that series of the kinds represented in this paper have been considered important for various reasons. In [25] the self-similarity property of the oscillating "wobble" function was applied in an ingenious fashion to Penrose tilings and quasi-crystalline structures having fivefold symmetries connected The author is indebted to Professors Baxter and Ninham and also to Dr M.F. Newman at the Australian National University, for their hospitality, and especially to the latter and the Mathematics Research Section office for typing this paper. Thanks are also due to Professor G.E.
Andrews.
